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HEADMOUNT APPARATUS FOR ATTACHING 
AND SUPPORTING DEVICES 

Field of the Invention 

[0001] The present invention relates to a headmount apparatus configured 
to fixably receive and support devices, such as for use in mounting vision 
enhancing equipment. 

Background of the Invention 

[0002] There are known headmount devices for attaching and supporting 
vision enhancing equipment, commonly used to free the hands of the user or 
otherwise provide ease and efficiency of use and enhanced activity. Such vision 
enhancing equipment includes night vision goggles, binoculars, prescription or 
protective lenses, microscopic lenses and similar devices. These vision enhancing 
devices are utilized for example, in a variety of military and commercial 
applications where enhanced vision during low light or night conditions is 
desirable, or to perform microscopic surgery. The operation and mounting of 
certain vision enhancing equipment is disclosed in U.S. Patent No. 5,857,599 
entitled MOUNTING BRACKET ASSEMBLY FOR A NIGHT VISION DEVICE 
issued to Gary L. Palmer on January 12, 1999 (also see U.S. Patent No. 5,495,364 
entitled NIGHT VISION BINOCULARS issued to Gary L. Palmer on February 
27, 1996, and U.S. Patent No. 5,537,261 entitled NIGHT VISION BINOCULARS 
issued to Gary L. Palmer on July 16, 1996). 

[0003] One of the purposes for employing headmount equipment is to 
suspend the vision enhancing equipment, which typically weighs 0.3 - 0.9 kg, in 
front of the user's eye(s). Suspending the vision enhancing equipment in front of 
the user's eye(s) leaves his hands free to operate or manipulate other equipment. 
Additionally, the headmount equipment should serve to minimize the relative 
motion between the device and the user's eye(s). By minimizing this relative 
motion, the user's head movement does not prevent the image projected by the 
system from being seen by the user. 
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[0004] Common headmounts consist of a harness which grabs the user's 
head, a platform that distributes the load attached to the headmount equipment, 
and single or multiple links which attach the vision enhancing device to the 
platform. Conventional harness configurations utilize adjustable straps to tightly 
bind the platform to the user's head. One problem with the conventional harness 
configurations is that the degree to which the harness maintains the position of the 
vision enhancing device in front of the user's eye(s) is determined by the tightness 
of its adjustable straps. 

[0005] Another problem with the prior art headmounts is that they are 
difficult to adjust. For example, when a user positions the platform on their head, 
they typically place and hold it in position with one hand, and use the other hand 
to roughly adjust the straps. And then once the straps are tightened enough so as 
to suspend the vision enhancing equipment in front of the user's face, the user 
needs to employ both hands to adjust the tension and length of all the straps until 
the harness is properly fitted. As evident from the above description, adjustment 
of the straps while the platform is on the user's head is difficult. Additionally, the 
straps used to bind the platform to the user's head are typically hard to operate. In 
particular, the straps must be loosened in the buckle before they can actually be 
tightened. Moreover, the buckles often interfere with the comfort of the user since 
they impinge on the user's cranium. 

[0006] Another shortcoming associated with typical headmount 
equipment is the fact that the conventional vision enhancing equipment attached to 
the headmount equipment is often heavy and cantilevered away from the support 
out over the user's line of sight. This cantilevering requires a great deal of tension 
to reliably hold the system in position, which results in constriction of the user's 
cranium. This constriction in turn causes a whole range of deleterious side- 
effects. For example, the constriction of the user's cranium might cause initial 
discomfort which could increase over time and could result in pain. 

[0007] Such discomfort and/or pain impedes the user's situational 
awareness by distracting him or causing fatigue and could provoke the user to 
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remove the headmount equipment to alleviate the pain. Because headaches 
resulting from such pain may last for hours, the typical headmount system actually 
causes the user to not employ the vision enhancement system since he cannot bear 
the pain associated with its use. 

[0008] Moreover, because the headmount equipment is often used in 
adverse situations, it is commonly worn in conjunction with a helmet. However, 
the straps and buckles used to keep the platform properly positioned are often 
bulky. And because of this bulkiness, the headmount may not be compatible with 
other head-mounted equipment such as a helmet, because the straps and buckles 
are too bulky to allow a user to simultaneously wear a headmount device and a 
helmet because the harness of the typical headmount equipment interferes with the 
helmet's suspension system. 

[0009] This interference also causes localized pressure on the soft tissue 
of the user, causing pain either immediately, or over time. Such localized pain to 
soft tissue is commonly referred to as a "hotspot." Additionally, the interference 
of the harness with the helmet's suspension system also causes problems with 
attaining the proper adjustment of the helmet in conjunction with the headmount 
equipment. And even after the user properly adjusts the helmet, the interference 
of the harness with the helmet's suspension system interferes with maintaining the 
proper adjustment of both the helmet and the headmount equipment. 

[0010] Another problem commonly associated with typical headmount 
equipment is that it fails to distribute the load of the vision enhancing system over 
the optimal portion of the cranium. For example, optimally distributing the load 
over the top of the skull, the forehead, the temporal region and the cheekbone 
would eliminate much of the pain and discomfort discussed above. Another 
problem commonly associated with typical headmount equipment is that it 
prevents the expansion of the cranium. Such expansion occurs with normal 
dilation of blood vessels and increased blood flow due to temperature regulation 
and/or physical exertion. Preventing the cranium from expanding will result in the 
user experiencing the pain and discomfort discussed above. Similarly, the typical 
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headmount equipment will not contract along with the cranium when the blood 
vessels constrict. Therefore, as the cranium contracts the typical headmount 
loosens and allows the headmount equipment to move out of place. 

[001 1] Another problem with the typical headmount equipment is that it 
blocks a considerable portion of the user's facial area. For example, typical 
headmount equipment is bulky and extends into the user's peripheral vision, 
resulting in a reduction to the user's field of vision. Similarly, the poor design of 
typical headmount equipment also prevents the user from employing 
communication devices or breathing apparatus while simultaneously wearing the 
headmount equipment. 

[0012] Problems also arise when the user employs incompatible 
protective eye wear in conjunction with typical headmount equipment. For 
example, common headmount equipment fails to provide enough space between it 
and the user's cranium so as to allow the arms of protective eyewear to wrap 
around the user's cranium. Therefore, the arms of the protective eyewear are 
forced on top of the headmount equipment. Positioning the eye wear in such a 
manner that prevents it from snuggly fitting against the user's cranium, thereby 
allowing the eyewear to fall off or move out of position. 

[0013] Accordingly, these and other drawbacks exist. 

Summary of the Invention 

[0014] According to the present invention, an apparatus is provided that 
overcomes these and other drawbacks in the existing headmount apparatus. 
According to one embodiment of the present invention the headmount apparatus 
for mounting vision enhancement equipment thereon should be comprised of a 
mounting shell having at least one pad and having at least one mounting surface to 
which the vision enhancing equipment is mounted, where the at least one pad is 
configured to contact the user's head, and at least one elastic strap is attached to 
the mounting shell for securing the mounting shell to the user's head. 
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[0015] According to another embodiment of the present invention, the 
headmount apparatus for mounting vision enhancement equipment thereon should 
be comprised of at least one mounting frame for attaching vision enhancement 
equipment, at least one hardware mounting surface for accepting the at least one 
mounting frame; and a hood configured to fit over a user's head and being made at 
least in part from an elastic material and comprising the at least one hardware 
mounting surface. 

[0016] Additional objects and advantages of the present invention will be 
set forth in part in the description which follows, and in part will be obvious from 
the description, or may be learned by practice of the invention. The objects and 
advantages of the invention will be realized and attained by means of 
instrumentalities and combinations, particularly pointed out in the appended 
claims. 

Brief Description of the Drawings 

[0017] Various embodiments of headmount apparatus will be presented, 
and their handling and special features explained in the following description and 
with reference to the drawings in which: 

[0018] Figure 1 depicts a front view of a full headmount. 

[0019] Figure 2 depicts an angled frontal view of a full headmount. 

[0020] Figure 3 depicts a side view of a full headmount. 

[0021] Figure 4 A a depicts the rear view of the two parts of the occipital 
assembly in the full headmount. 

[0022] Figure 4B depicts the rear view of the connected occipital 
assembly in the full headmount. 

[0023] Figure 4C depicts the rear view of the connected occipital 
assembly being tightened in the full headmount. 
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[0024] Figure 5 depicts the release of the occipital assembly in the full 
headmount. 

[0025] Figure 6 depicts the rear view of the interior of the full 
headmount. 

[0026] Figure 7A depicts an angled frontal view of the full head 
embodiment with elastic straps. 

[0027] Figure 7B depicts an angled rear view of the full head 
embodiment with elastic straps. 

[0028] Figure 7C depicts a rear view of the full head embodiment with 
adjustment buckles. 

[0029] Figure 7D depicts a rear view of a five strap full head embodiment 
with adjustment buckle. 

[0030] Figure 8 depicts an angled side view of the half headmount. 

[003 1] Figure 9 depicts a side view of the half headmount. 

[0032] Figure 10 depicts the rear view of the two parts of the occipital 
assembly in the half headmount 

[0033] Figure 1 1 A depicts an angled side view of the half head 
embodiment with elastic straps. 

[0034] Figure 1 IB depicts a side view of the half head embodiment with 
elastic straps. 

[0035] Figure 1 1C depicts a rear view of the half head embodiment with 
adjustment buckles. 

[0036] Figure 12A depicts a side view of the hood headmount. 
[0037] Figure 12B depicts a front view of the hood headmount. 
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[0038] Figure 13 depicts an angled front view of the mounting frame and 
hardware mounting surface. 

[0039] Figure 14 depicts a side view of the mounting frame and mounted 

lens. 

Detailed Description of the Drawings and Preferred Embodiments 

[0040] Figures 1-6 show varying views of the full headmount 
embodiment 2 of the inventive device, which is comprised of a full mounting shell 
or full face mask 4, a top strap 6, an occipital assembly 8, a right strap 10, a left 
strap 12, and pressure pads 14, 15, 16, 18 and 20. Figure 1 shows a frontal view 
of the face mask 4 consisting of the left and right temporal hardware mounting 
surface 22 and 24, the left and right cheek hardware mounting surface 26 and 28, 
the forehead hardware mounting surface 28, the left and right eyewear bridge 32 
and 34 which can also accommodate the mounting of hardware, a left and right 
temporal single-eyelet 36 and 38, a left and right cheek double-eyelet 40 and 42, 
and a frontal eyelet 44. 

[0041] The full face mask 4 consists of a semi-flexible plastic shell made 
of a thermoplastic elastomer or the like. The full face mask 4 begins in the user's 
temporal region, extends across the frontal portion of the cranium ending in the 
opposite temporal region, while also extending down into both cheek regions of 
the cranium. Because the full face mask 4 is molded to wrap around the frontal 
portion of the user's cranium, it minimizes or even eliminates contact with the 
sphenoid region of the user's cranium. Although the full face mask 4 may be 
manufactured in varying sizes so as to accommodate all classes of craniums, using 
a semi-flexible plastic shell minimizes the number of sizes of headmounts that 
need to be manufactured because the semi-flexible plastic shell is anthropometric 
in that it allows the full face mask 4 to flex open, or open up, so as to fit a greater 
number of different sized craniums. 

[0042] Even though the full face mask 4 is anthropometrically adjustable, 
it also provides enough rigidity at local regions to mount and hold the various 
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head-mounted vision enhancement and communication hardware employed by the 
various user groups discussed below. For example, vision assist devices can be 
mounted at the left and right temporal hardware mounting surface 22 and 24, at the 
left and right cheek hardware mounting surface 26 and 28, at the left and right 
eyewear bridge 32 and 34, and/or at the forehead hardware mounting surface 30. 
Importantly, the thermoplastic elastomer is rigid enough to support the vision 
enhancing equipment without requiring that it be cantilevered about the users face. 
Additionally this rigidity not only prevents the vision enhancing equipment from 
shifting before the user's eyes, but it eliminates the typical deformity to the shell 
that is caused by the weight of the vision enhancing equipment. 

[0043] The face mask 4 is held in position on the user's cranium by the 
top strap 6, the right strap 10 and the left strap 12, which are fabricated of an 
inelastic but breathable material, such as cotton, polypropylene, nylon or any such 
non- stretching webbing. All of the straps 6, 10 and 12 can be attached to the face 
mask 4 by any method known in the art. In one embodiment the top strap 6 sits 
atop the user's head, beginning at the frontal eyelet 32. After passing one end of 
the top strap 6 through the frontal eyelet 32, it is looped onto itself and riveted 
with the top strap rivet 34. The other end of the top strap 6 is then passed through 
the top occipital double-eyelet 48 on the occipital buckle plate 8. Employing 
double-eyelets allows a given strap to have a point of adjustment. 

[0044] The left strap 12 begins in the left temporal eyelet 36, passes 
through the occipital insert eyelet 50, and then passes through the left cheek 
double-eyelet 40. Ending the left strap 12 in the left cheek double-eyelet 40 
provides the left strap 12 with a point of adjustment. The left strap 12 is secured 
to the full face mask 4 by either looping the left strap 12 through the left temporal 
eyelet 36 and then attaching it to itself by either a rivet, a snap, a button or any 
similar type of attachment such as stitching, or the left temporal eyelet 36 can be 
eliminated and the left strap can be attached directly to the face mask 4 by any 
attachment means known in the art, such as being directly molded into the full 
face mask 4, or being riveted directly onto the full face mask 4. 
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[0045] Similarly, the right strap 10 begins in the right temporal eyelet 38, 
passes through the occipital buckle plate eyelet 52, and then passes through the 
right cheek double-eyelet 42. Ending the right strap 10 in the right cheek double- 
eyelet 42 provides the right strap 10 with a point of adjustment. The right strap 10 
is secured to the full face mask 4 by either looping the right strap 10 through the 
right temporal eyelet 38 and then attaching it to itself by either a rivet, a snap, a 
button or any similar type of attachment such as stitching, or the right temporal 
eyelet 38 can be eliminated and the right strap 10 can be attached directly to the 
face mask 4 by any attachment means known in the art, such as being directly 
molded into the face mask 4, or being riveted directly onto the full face mask 4. 
The beginning and end points of all the straps can be interchanged, along with the 
interchanging of the respective single and double eyelets. 

[0046] The occipital assembly 8 is positioned either over or below the 
occipital protuberance, and is comprised of the occipital insert 54 and the occipital 
buckle plate 56. The occipital insert 54 contains the occipital insert eyelet 50 and 
an adjustment tongue 58. The adjustment tongue 58 contains angled ridges that 
allow it to be inserted into the occipital buckle 60, but which prevent it from 
unintentionally withdrawing from the occipital buckle 60. The occipital buckle 
plate 56 contains the occipital buckle plate eyelet 52, the top occipital double- 
eyelet 48, and the occipital buckle 60. The occipital buckle 60 can be attached to 
the occipital buckle plate 56 by any means known in the art, including bolting, 
gluing, or molding the occipital buckle plate 56 with the occipital buckle 60 
already in place. 

[0047] After the user places the full headmount 2 on his head he can 
adjust the top strap 6, the right strap 10 and the left strap 12 for a snug fit by 
pulling on the loose ends of each strap that emerge from the top occipital double- 
eyelet 48, the right cheek double-eyelet 38 and the left cheek double-eyelet 36, 
respectively. For an even snugger fit the adjustment tongue 58 can be inserted 
into the occipital buckle 60, as shown in Figures 4A through 4B. Once inserted, 
the full headmount 2 is fit snugly to the user's head, thereby allowing the user to 
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wear the full headmount 2 during light maneuvers without it moving around on his 
head. 

[0048] If the user wishes to attain a tighter fit so that the full headmount 2 
does not move around during rigorous maneuvers, as shown in Figure 4C the user 
can lift up on the adjustment lever 62 as needed, thereby advancing the adjustment 
tongue 58 further into the occipital buckle 60. With each advancement of the 
adjustment tongue 58 into the occipital buckle 60, each of the straps will tighten. 
For example, as the adjustment tongue 58 moves into the occipital buckle 60, 
thereby tightening the right strap 10 and the left strap 12, those two straps will 
cause the occipital assembly 8 to move further below the occipital protuberance. 
This results in the tightening of the top strap 6. 

[0049] Once the user has inserted the occipital insert 54 into the occipital 
buckle plate 56 and tightened the straps either snuggly or tightly, he can gain 
immediate release from the full headmount 2 by depressing the release tab 64. 
Depressing the release tab releases the pressure on the raised tabs of the 
adjustment tongue 58, thereby allowing the adjustment tongue 58 to exit the 
occipital buckle 60, which in turn results in a lessening of the tension exerted by 
the various straps on the user's cranium. While the straps in the embodiment 
containing the occipital assembly are preferably composed of inelastic material, 
the straps can also be fabricated of stretchable or breathable material, such as lycra 
or neoprene, as discussed herein. 

[0050] The full head embodiment of the face mask 4 mounts on and is 
supported by the user's cranium at the points where the full face mask 4 contacts 
and rests upon the user's cranium. Specifically, the full head embodiment of the 
full face mask 4 contacts the user's cranium at the left and right temporal hardware 
mounting surfaces 22 and 24, at the left and right cheekbone mounting surfaces 26 
and 28, and at the forehead hardware mounting surface 30. These mounting 
surfaces 22, 24, 26, 28 and 30 or contact points support the full face mask 4, 
thereby allowing vision enhancement equipment and communication devices to be 
mounted to it. Additionally, these contact points on the mounting surfaces support 
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the mounted vision enhancing equipment so as to prevent the mounting shell or 
face mask 4 from deforming from the weight of the vision enhancing equipment. 
Because these contact points are less sensitive to pressure, they aid in eliminating 
the "hot spots" which commonly occur from use of headmounts. 

[005 1] As shown particularly in Figure 6, the backside of each of the 
mounting surfaces 22, 24, 26, 28 and 30 has a corresponding pressure pad. For 
example, under the left and right temporal hardware mounting surfaces 22 and 24, 
there is a corresponding left temporal pressure pad 14 and right temporal pressure 
pad 15; under the forehead hardware mounting surface 30 there is a corresponding 
forehead pressure pad 16; and under the left and right cheek hardware mounting 
surfaces 26 and 28 there is a corresponding left cheek pressure pad 18 and a right 
cheek pressure pad 20. These pressure pads 14-20 are attached to the inside of the 
full face mask 4 by any means known in the art, such as hook and loop fasteners, 
glue, snaps, bonding, velcro, etc. 

[0052] These pressure pads 14-20 are manufactured in differing 
thicknesses and differing compression strengths so as to allow the user to optimize 
the comfort and fit of the full face mask 4 to their distinct anthropometric features. 
In addition to thereby being form compliant to the user's skin and underlying 
skull, the differing thicknesses and compression strengths act as a load distributing 
interface between the full face mask 4 and its mounting surfaces, and the user. 
The inelastic straps 6, 10 and 12 provide a positive link between the occipital 
assembly 8 and these pads. Additionally, because the pressure pads 14-20 are 
removable, the user can adjust their position so as to minimize the pressure 
asserted on a given area. The pressure pads 14-20 are coated with a moisture 
wicking covering well known in the art, as well as with a rot inhibitor which 
inhibits mold and/or fungus from growing on the pads. 

[0053] An alternative full headmount embodiment 72 is shown in Figure 
7 A and 7B, in which the full face mask 74 is similar to the full face mask 4 
described above, except that the straps differ and the occipital assembly is 
eliminated. Specifically, the full headmount 72 embodiment is comprised of a full 
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mounting shell or full face mask 74, a top strap 76, a side strap 77, and pressure 
pads including a left temporal pressure pad 78, a right temporal pressure pad 79, a 
forehead pressure pad 80, a left cheek pressure pad 81 and a right cheek pressure 
pad 82. The full face mask 74 consists of the left and right temporal hardware 
mounting surface 83 and 84, the left and right cheek hardware mounting surface 
85 and 86, the forehead hardware mounting surface 87, the left and right eyewear 
bridge 88 and 89 which also allows for the mounting of hardware, a left and right 
temporal double-eyelet 90 and 91, and a frontal double-eyelet 92. 

[0054] The full face mask 74 in Figure 7A and Figure 7B is similar to the 
full face mask 4 described above in terms of materials, construction, points of 
contact, rigidity, padding, etc., except that it only has three points of attachment 
for the straps. For purposes of illustration, the side strap 77 begins by being 
looped through the left temporal double-eyelet 90, is wrapped around the user's 
head, and ends in the in right temporal double-eyelet 91. Although the double- 
eyelets 90 and 91 offer both ends of the side strap 77 a point of adjustment, the 
side strap 77 could also be cut to fit a certain class or size of craniums and then be 
permanently fixed to the full face mask 74 by any method discussed above. The 
top strap 76 is the second strap, and it begins in the frontal double-eyelet 92 and 
ends by being attached to the side strap 77 in any number of ways. For example, 
the top strap could be stitched to the side strap 77, or the top strap 76 could be 
looped around the side strap 77, and then stitched back onto itself so that the side 
strap 77 and top strap 76 move independent of each other as shown in Figure 7C. 
The tightness of the top strap 76 and the side strap 77 can also be adjusted by 
employing the strap in conjunction with the doublet buckle 80 shown in Figure 7C 
and Figure 7D. This doublet buckle 80, which should be as thin as possible to 
minimize interference with other headgear, can also be employed with the full 
head embodiment 2 discussed herein. Although the frontal double-eyelet 92 also 
provides the top strap 76 with a point of adjustment as discussed above, the top 
strap 76 could also be directly attached to the full face mask 74 by any method 
discussed above. 
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[0055] Another difference between the above described full headmount 2 
as depicted in Figures 1-6, and the full headmount 74 in Figures 7A-7D is that the 
top strap 76 and the side strap 77 are made of stretchable, breathable material, 
such as lycra or a perforated neoprene. Using such stretchable material has several 
advantages, including increasing the number of head sizes that can use a given 
class of full headmounts 2. It also provides a snugger fit to the user's head 
without resorting to adjusting the straps 76 and 77 in the respective double-eyelets 
90, 91 and 92. In fact, the very nature of the lycra or perforated neoprene material 
could even allow for the elimination of the left and right temporal double-eyelets 
90 and 91, and elimination of the frontal double-eyelet 92 because once the straps 
were permanently attached to the full face mask 74, the straps 76 and 77 would 
simply stretch to a snug fit on the user's head. Such a snug fit is enhanced by the 
fact that the full face mask is anthropometric, thereby allowing it to flex open and 
fit snugly on the user's cranium. While the straps in an embodiment lacking an 
occipital assembly are preferably composed of an elastic material, the straps can 
also be fabricated of the non-elastic material such as cotton, as discussed herein. 

[0056] If the double-eyelets are employed, the user can adjust the fit of 
the full headmount 72 after placing it on his head by pulling on the loose ends of 
each strap that emerge from the frontal double-eyelet 92, the left temporal double- 
eyelet 90 and the right temporal double-eyelet 91. Once adjusted, the full 
headmount 72 embodiment is ready to allow the user to wear the full headmount 
72 during light maneuvers without it moving around on his head. Additionally, 
the user can employ the full headmount 72 to mount lightweight vision 
enhancement devices, such as night vision cameras or microscopic lenses, which 
are used in situations where the user is not performing vigorous maneuvers, such 
as a surgeon performing microscopic surgery, or a computer user viewing a 
miniaturized display. The top strap 76 and side strap 77 can also be adjusted by 
manipulating those straps within the doublet buckle 80 as discussed herein. 

[0057] By eliminating the occipital assembly from the full headmount 72 
embodiment, and employing only thin flexible straps made of lycra or perforated 
neoprene, and/or employing thin doublet buckles, the interference between the full 

13 



D-EOP-0267 
46417.001018 



headmount 72 and other protective head gear worn by the user, such as a helmet 
and its associated conventional harness, is further reduced, minimized or even 
eliminated. 

[0058] Alternately, the full face mask can be held in position by 
employing any number of separate straps. Figure 7D discloses a five strap 
embodiment where one strap begins in the left cheekbone region, another begins in 
the left temporal area, the third begins in the forehead region, the fourth begins in 
the right temporal region and the fifth begins in the right cheekbone region. These 
five straps are attached to the full face mask by any means described herein, and 
can employ the doublet buckles discussed herein to allow a means of adjustment in 
addition to the double-eyelets. All five straps are joined together in the occipital 
region by any means known in the art, such as sewing the ends together at the 
occipital lobe, riveting the ends together, etc. Similar strap arrangements can be 
constructed out of three, two one strap. 

[0059] An alternative embodiment to the full headmount 2 is the half 
headmount 102 depicted in Figures 8-10. The half headmount 102 is comprised of 
the half face mask 104, the top strap 106, the first side strap 1 10, the second side 
strap 1 12, the occipital assembly 108, the temporal pressure pad 115, the forehead 
pressure pad 116 and the cheek pressure pad 120. Figures 8-10 show varying 
views of the half face mask 104 which further consists of the temporal hardware 
mounting surface 124, the cheek hardware mounting surface 128, the forehead 
hardware mounting surface 130, the eyewear bridge 134 which can also 
accommodate mounted hardware, a forehead eyelet 136, a temporal eyelet 138, a 
cheek double-eyelet 142 and a frontal eyelet 144. Note that all the single eyelets 
discussed herein are interchangeable with double eyelets. Like the embodiment 
discussed above, the half face mask 104 consists of a semi-flexible plastic shell 
made of a thermoplastic elastomer or the like, which allows for entry of varying 
sized craniums, while also allowing for the half face mask 104 to conform to the 
user's head. 
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[0060] The half face mask 104 begins in one of the user's temporal 
regions, and extends to but then ends about midway through the user's forehead or 
frontal portion of the cranium. Because the half face mask 104 is molded to only 
wrap around the user's cranium from one temporal region to the frontal/forehead 
portion of the cranium, it not only minimizes or even eliminates contact with the 
sphenoid region of the user's cranium, but it also eliminates contact with the 
opposing temporal region. Although the half face mask 104 may be manufactured 
in varying sizes so as to accommodate all classes of craniums, using a semi- 
flexible plastic shell minimizes the number of sizes of headmounts that need to be 
manufactured because the semi-flexible plastic shell is anthropometric in that it 
allows the full face mask 104 to flex open, or open up, so as to fit a greater 
number of different sized craniums. Like the full face mask 4, the half face mask 
104 also provides enough rigidity at local regions to mount and hold the various 
head-mounted vision enhancement and communication hardware employed by the 
various user groups discussed herein. 

[00611 For example, vision assist devices can be mounted at the temporal 
hardware mounting surface 124, at the cheek hardware mounting surface 128, at 
the eyewear bridge 134, and/or at the forehead hardware mounting surface 130. 
Importantly, the thermoplastic elastomer is rigid enough to support the vision 
enhancing equipment without requiring that it be cantilevered about the users face. 
Additionally this rigidity also prevents the vision enhancing equipment from 
shifting before the user's eyes. 

[0062] The straps 106, 1 10 and 1 12 are fabricated of an inelastic but 
breathable material, such as cotton, polypropylene, nylon or any such non- 
stretching webbing. All of the straps 106, 110 and 112 can be attached to the half 
face mask 104 by any method known in the art. In one embodiment the top strap 
106 sits atop the user's head, beginning at the frontal eyelet 132. After passing 
one end of the top strap 106 through the frontal eyelet 132, it is looped onto itself 
and riveted with the top strap rivet 146. The other end of the top strap 106 is then 
passed through the top occipital double-eyelet 148 on the occipital buckle plate 
156. Employing double-eyelets allows a given strap to have a point of adjustment. 

15 



D-EOP-0267 
46417.001018 



Although the positioning and attachment of the second side strap 112 and the first 
side strap 110 as described herein can be interchanged, for purposes of illustration 
the second side strap 112, as shown in Figure 8, begins in the forehead eyelet 136 
in the half face mask 104. The second side strap 1 12 can be attached to the 
forehead eyelet 136 in the half face mask 104 by any method known in the art, 
such as passing one end of the second side strap 112 through the forehead eyelet 
136, and then passing the other end through the occipital insert double-eyelet 150 
as shown in Figure 10. Passing the second side strap 112 through the occipital 
insert double-eyelet 150 offers the second side strap 112 a point of adjustment. 
The second side strap 112 can be secured to the forehead eyelet 136 or to the half 
face mask 104 by any means described herein. 

[0063] As shown in Figure 9, the first strap 110 begins in the temporal 
eyelet 138, passes through the occipital buckle plate eyelet 152, and then passes 
through the cheek double-eyelet 142. Ending the first strap 1 10 in the cheek 
double-eyelet 142 provides the first strap 110 with a point of adjustment. The first 
strap 1 10 is secured to the half face mask 104 by either looping the first strap 1 10 
through the temporal eyelet 138 and then attaching it to itself by either a rivet, a 
snap, a button or any similar type of attachment such as stitching, or the temporal 
eyelet 138 can be eliminated and the first strap 1 10 can be attached directly to the 
half face mask 104 by any attachment means known in the art, such as being 
directly molded into the half face mask 104, or being riveted directly onto the half 
face mask 104. Moreover, the positioning of the single and double eyelets 
discussed herein, can be reversed. 

[0064] As shown in Figure 10, the occipital assembly 108 is positioned 
either over or below the occipital protuberance, and is comprised of the occipital 
insert 154 and the occipital buckle plate 156. The occipital insert 154 contains the 
occipital insert double-eyelet 150 and an adjustment tongue 158. The adjustment 
tongue 158 contains angled ridges that allow it to be inserted into the occipital 
buckle 160, but which prevent it from unintentionally withdrawing from the 
occipital buckle 160. The occipital buckle plate 156 contains the occipital buckle 
plate eyelet 152, the top occipital double-eyelet 148, and the occipital buckle 160. 
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The occipital buckle 160 can be attached to the occipital buckle plate 156 by any 
means known in the art, including bolting, gluing, or molding the occipital buckle 
plate 156 with the occipital buckle 160 already in place. 

[0065] The half headmount 102 is made snug on the user's head as well 
as tightened on the user's head as discussed herein. Specifically, after the user 
places the half headmount 102 on their head they can adjust the top strap 106, first 
side strap 1 10 and the second side strap 1 12 for a snug fit by pulling on the loose 
ends of each strap that emerge from the top occipital double-eyelet 148, the 
occipital insert double-eyelet 150 and the cheek double-eyelet 142, respectively. 
For an even snugger fit the adjustment tongue 158 can be inserted into the 
occipital buckle 160, as shown in Figure 10. Once inserted, the half headmount 
102 is fit snugly to the user's head, thereby allowing the user to wear the half 
headmount 102 during light maneuvers without it moving around on their head. 

[0066] If the user wishes to attain a tighter fit so that the half headmount 
102 does not move around during rigorous maneuvers, the user can lift up on the 
adjustment lever 162 as needed, thereby advancing the adjustment tongue 158 
further into the occipital buckle 160, as disclosed herein. With each advancement 
of the adjustment tongue 158 into the occipital buckle 160, both the first side strap 
1 12 and the second side strap 1 10 will tighten, thereby causing the occipital 
assembly 108 to move further below the occipital protuberance. This results in a 
tightening of the top strap 106. 

[0067] Once the user has inserted the occipital insert 154 into the 
occipital buckle plate 156 and tightened the straps either snuggly or tightly, the 
user can gain immediate release from the half headmount 102 by depressing the 
release tab 164. Depressing the release tab 164 releases the pressure on the raised 
tabs of the adjustment tongue 158, thereby allowing the adjustment tongue 158 to 
exit the occipital buckle 160, which in turn results in a lessening of the tension 
exerted by the various straps on the user's cranium. 
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[0068] The half headmount embodiment 102 of the half face mask 104 
mounts on and is supported by the user's cranium at only the three hardware 
mounting sites discussed herein where the half face mask 104 contacts and rests 
upon the user's cranium. Specifically, the half headmount 102 embodiment of the 
half face mask 104 mounts on the user's cranium at the temporal hardware 
mounting surface 124, at the cheek hardware mounting surface 128, and at the 
forehead hardware mounting surface 130. These mounting surfaces 124, 128 and 
130 or contact points support the half face mask 104, thereby allowing vision 
enhancement equipment and communication devices to be mounted to it, and does 
so without deforming and without resulting in hotspots as discussed herein. 

[0069] The backside of each of these mounting surfaces 124, 128 and 130 
in the half headmount 102 embodiment has corresponding pressure pads. For 
example, under the temporal hardware mounting surface 124, there is a 
corresponding temporal pressure pad 115; under the forehead hardware mounting 
surface 130 there is a corresponding forehead pressure pad 116; and under the 
cheek hardware mounting surface 128 there is a corresponding cheek pressure pad 
120. The pressure pads 115, 116, and 120 are made of the same material, have 
the same compressive strength and compression setting, are coated with the same 
coatings, and are attached and removed to the half face mask 1 14 as the pressure 
pads 14, 15, 16, 18 and 20 discussed herein. The pressure pads 115, 116 and 120 
also relieve pressure and minimize "hot spots" as described herein in regard to 
pressure pads 14, 15, 16, 18 and 20. It should be noted that any and all of the 
temporal pads and forehead pads discussed herein can be fabricated and attached 
to the masks as a single pad. 

[0070] An alternative half headmount embodiment 172 is shown in 
Figures 1 1 A-l 1C, in which the half face mask 174 is the same as the half face 
mask 104 described above, but the straps differ and the occipital assembly is 
eliminated. Specifically, the half headmount 172 embodiment is comprised of a 
half mounting shell or half face mask 174, a top strap 176, a side strap 177, and 
pressure pads including a temporal pressure pad 178, a forehead pressure pad 180 
and a cheek pressure pad 181. The half face mask 174 consists of a temporal 
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hardware mounting surface 183, the cheek hardware mounting surface 185, the 
forehead hardware mounting surface 187, the eyewear bridge 188 which can also 
accommodate the mounting of hardware, a temporal double-eyelet 190, a forehead 
double-eyelet 191 and a frontal double-eyelet 192. 

[007 1] The half face mask 174 in Figure 1 1 is similar to the half face 
mask 104 described above in terms of materials, construction, points of contact, 
rigidity, padding, etc., except that it only has three points of attachment for the 
straps. For purposes of illustration the side strap 177 begins by being looped 
through the temporal double eyelet 190, is wrapped around the user's head, and 
ends in the forehead double eyelet 191. Although the temporal double-eyelet 190 
and the forehead double-eyelet 191 offer both ends of the side strap 177 a point of 
adjustment, the side strap 177 could also be cut to fit a certain class or size of 
craniums and then be permanently fixed to the half face mask 174 by any method 
discussed herein. 

[0072] The top strap 176 begins in the frontal double-eyelet 192 and ends 
by being attached to the side strap 177 in any number of ways. For example, as 
disclosed herein the top strap 176 could be stitched to the side strap 177, or similar 
to that shown in Figure 1 1C the top strap 176 could be looped around the side 
strap 177, and then stitched back onto itself so that the side strap 177 and top strap 
176 can move independent of each other. The tightness of the top strap 176 and 
the side strap 177 can also be adjusted by employing a doublet buckle 180 as 
shown in Figures 11B and 11C. This doublet buckle 180, which should be as thin 
as possible to minimize interference with other headgear, can also be employed 
with the full head embodiment 172 discussed herein. Although the frontal double- 
eyelet 192 also provides the top strap 176 with a point of adjustment as discussed 
above, the top strap 176 could also be directly attached to the half face mask 174 
by any method discussed herein. 

[0073] Another difference between the above described half headmount 
102 discussed above, and the half headmount 172 disclosed in Figure 1 1 A through 
Figure 1 1C is that the top strap 176 and the side strap 177 are made of stretchable 
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and/or breathable material, such as lycra or a perforated neoprene. Using such 
stretchable material has several advantages, including increasing the number of 
head sizes that can use a given class of half headmounts 172. It also provides a 
snugger fit to the user's head without resorting to adjusting the straps 176 and 177 
in the respective double-eyelets 190, 191 and 192. In fact, the very nature of the 
lycra or perforated neoprene material could allow for the elimination of the 
temporal double eyelet 190, the forehead double eyelet 191, and the elimination of 
the frontal double-eyelet 192 because the straps 176 and 177, after being 
permanently attached to the half face mask 174, would simply stretch on the user's 
head to provide a snug fit. Such a snug fit is enhanced by the fact that the half 
face mask is anthropometric, thereby allowing it to flex open and fit snugly on the 
user's cranium. 

[0074] However, if the eyelets are employed the user achieves a tight fit 
on their head by placing the full headmount 172 on his head and adjusts the top 
strap 176 and the side strap 177 by pulling on the loose ends of each strap that 
emerge from the frontal double-eyelet 192, the temporal double-eyelet 190 and the 
forehead double-eyelet 191. Once adjusted, the half headmount 172 embodiment 
is ready to allow the user to wear the full headmount 172 during light maneuvers 
without it moving around on his head. Additionally, the user can use the half 
headmount 172 to mount lightweight vision enhancement devices, such as 
microscopic lenses, which are used in situations where the user is not performing 
vigorous maneuvers, such as a surgeon performing microscopic surgery, or a 
computer user viewing a miniaturized display. 

[0075] By eliminating the occipital assembly from the half headmount 
172 embodiment, and employing only thin flexible straps made of lycra or 
perforated neoprene, the interference between the half headmount 172 and other 
protective head gear worn by the user, such as a helmet and its associated 
conventional harness, is minimized or even eliminated. 

[0076] Figures 12A and 12B show an additional full headmount 
embodiment 202 that differs from the embodiments discussed herein in that it is 



20 



D-EOP-0267 
46417.001018 

comprised of a hood 204 instead of a face mask that is kept in place with straps. 
Figures 12A and 12B show a side view and a frontal view, respectively, of the 
hood embodiment 204 which encloses the user's entire head, and which may or 
may not cover the user's neck region. The hood embodiment 204 contains a cut 
out facial area 206 for exposing the user's eyes, mouth and the nasal protuberance, 
and a cut out aural area 208 that exposes the user's ears. Because the hood 204 is 
made of a stretchable and/or breathable material such as lycra or a perforated 
neoprene, it maintains its position on the user's cranium by simple friction. 
Consequently, it eliminates the buckles, eyelets and/or strap endings found in 
other headmounts. 

[0077] The underside of the borders to the cut out areas 206 and 208 are 
covered by a soft conformal foam pad similar to the pads discussed herein, in that 
the pad is coated with a moisture wicking material, and coated with a rot inhibitor. 
More particularly, the underside of the hood embodiment 204 which directly 
contacts the user's face, aural area, and/or head contains a single, roughly oval 
shaped pad, which circumscribes the underside of the hood 204. This pad is 
attached to the inside of the hood 204 by any method described herein or known in 
the art, including gluing, stitching, velcro, etc. 

[0078] As shown in Figures 12A, 12B, 13 and 14, the hood 204 is a 
platform for receiving a mounting frame 210. This mounting frame can either be 
mounted in the forehead hardware mounting surface 220, or mounted in the 
cheekbone hardware mounting surface 222. Because the mounting frame 210 is 
made of molded thermoplastic or similar elastomer, the lens notch 212 in the 
mounting frame 210 is flexible and accepts and holds in place the vision 
enhancement lens and/or vision protection lens 214 employed by the user. The 
mounting frame 210 also contains multiple mounting tabs 216 which are inserted 
into and held in place by the corresponding multiple mounting slots 218 located 
along the forehead hardware mounting surface 220, and/or along the cheekbone 
hardware mounting surface 222. Each mounting slot 218 is formed by first folding 
the hood material back onto itself and stitching it in place resulting in a hem, and 
then cutting out a portion of the folded hem material to result in the mounting slot 
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218 as shown in Figure 13. The mounting slot could also be created by any other 
method known in the art. 

[0079] As shown in Figure 14 the mounting frame 210 also contains a 
foam backing 224, similar in compression, coating etc. to the padding described 
herein for relieving pressure against the user's forehead, and contains an insert 
groove 226 for accepting a corresponding insert attached to a vision head-mounted 
display or night vision device. Inserting a corresponding insert attached to the 
vision head-mounted display or night vision device into the insert groove 226 
allows the head-mounted display or night vision device to be suspended in front of 
the user's eye(s). The insertion of the mounting tabs 216 into the mounting slots 
218 provides the forehead hardware mounting surface 220 and the cheekbone 
hardware mounting surface 222 enough rigidity to mount and keep in place the 
various head-mounted vision enhancement and communication hardware 
employed by the various user groups discussed herein. 

[0080] By allowing the vision assist devices to receive support from the 
forehead hardware mounting surface 220 or the cheekbone hardware mounting 
surface 222, or both, a vision assist device which is heavier than a pair of safety 
glasses (e.g., a night vision device) can be adequately supported, thereby reducing 
or eliminating movement of the vision assist device in front of the user's eye. 
Doing so also allows the mounting of such heavier equipment without requiring 
that it be cantilevered in front of the user's face. Although the forehead hardware 
mounting surface 220 as depicted in Figure 12B runs the length of the user's 
eyebrows, it has no fixed length. Similarly, although the cheekbone hardware 
mounting surface 222 is depicted in Figures 12A and 12B as running 
approximately the length of the user's cheekbone, it also has no fixed length. 

[0081] All the inventive headmount embodiments discussed herein all 
overcome many of the problems associated with the prior art headmounts. For 
example, the use of all the differing types of straps discussed herein, as well as the 
hood embodiment eliminate the use of a conventional harness which tightly grabs 
the user's head so as to bind the platform to the user's head, resulting in pain to 
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the user. Eliminating the conventional harness not only eliminates the pain 
associated with its use, it also eliminates the need to tightly bind the harness to the 
user's head so as to maintain the position of the vision enhancing device in front 
of the user's eye(s). The thinness of those same straps and buckles, as well as the 
thinness of the hood also serve to eliminate the bulkiness of conventional 
headmount equipment. Accordingly, the thin straps allow the various 
embodiments discussed above to be compatible with other head-mounted 
equipment, such as helmets. 

[0082] Prior to using the full and half headmount embodiments discussed 
herein, the user would adjust and set the tension of the straps before placing the 
convention harness on their head. Although the initial use of the full head and the 
half head embodiments still require a conventional trial and error method of strap 
adjustment via eyelets and doublet buckles for user accommodation, after this one 
time setting, donning and doffing of these headmount embodiments is easy, 
placement of the device is repeatable, and the tension of the straps is immediately 
set to the user's liking. By setting the tension of these straps prior to placing the 
full head embodiments or the half head embodiments on their head, the user 
eliminates the problems associated with use of the conventional headmounts, such 
as positioning the platform with one hand while roughly adjusting the straps with 
the other, and then employing both hands to finely adjust the tension and length of 
all the straps until the harness is properly fitted. Instead, with the inventive full 
headmount and the half headmount embodiments discussed herein, the user can 
roughly set the tension in the straps while it is on their head by simply using one 
hand to pull on the appropriate straps in combination with either eyelets or doublet 
buckles. And then to finely set the tension in the straps simultaneously, the user 
simply feeds the adjustment tongue into the occipital buckle as described herein. 
Advancing the adjustment tongue through the occipital buckle via the adjustment 
lever respectively, results in even finer tuning of either the full headmount or the 
half headmount embodiments. 

[0083] Certain embodiments discussed herein rely on double-eyelets to 
adjust the tension in the straps, instead of employing buckles. Eliminating the 
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buckles also eliminates the discomfort and problems sometimes associated with 
using such buckles. 

[0084] Moreover, because the full headmount, the half headmount and the 
full head hood embodiments use such a thin material in the straps or in the hood, 
those embodiments do not interfere with the helmet's suspension system, as does 
the harness of conventional headmount equipment. Eliminating this interference 
also eliminates the associated hotspots commonly caused by such harnesses. 
Eliminating the interference between the top straps or the hood, and the helmet's 
suspension system also eliminates the problem of attaining and maintaining the 
proper adjustment of the helmet in conjunction with the headmount equipment. 

[0085] The eyewear bridges discussed herein are designed to allow vision 
assist devices to be mounted directly to them by any means known in the art. 
Additionally, the eyewear bridges discussed herein are compatible with the user's 
vision enhancement or protection equipment because the eyewear bridges provide 
enough space under the respective face mask to allow the arms of the protective 
eyewear to wrap around the user's cranium. By not forcing the arms of the 
protective eyewear over the respective face mask, the arms of the protective 
eyewear fit much more snuggly against the user's head. This results in the 
eyewear being much more stable on the user's head. Similarly, the hood 
embodiment not only also allows for the use of eyewear, it actually aids in its 
stability. For example, because the hood is made of a flexible material, it allows 
the arms of the eyewear to slide under the hood. And because that same material 
is compressive, it actually holds the arms of the eyewear in place against the user's 
head. 

[0086] Moreover, because the forehead hardware mounting surfaces as 
well as the cheek hardware mounting surfaces are recessed from the frontal 
portion of the user's face as shown in at least Figures 1-3, 8-9, 11A-11B and 12A- 
12B, especially in regard to the user's mouth region, the embodiments described 
herein overcome the short comings of the conventional headmounts by allowing 
for the use of communication devices or breathing apparatus while simultaneously 
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wearing the headmount equipment. Similarly, because the forehead hardware 
mounting surfaces as well as the cheek hardware mounting surfaces are recessed 
from the frontal portion of the user's face as shown in at least Figures 1-3, 8-9, 
11A-11B and 12A-12B, especially in regard to the user's visual region, the 
embodiments described herein overcome the short comings of the conventional 
headmounts by eliminating the extension of the headmount into the user's field of 
vision, thereby offering the user a full field of view. 

[0087] Another situation in which constriction of the user's cranium 
might occur, along with the resulting discomfort and pain, arises when the user's 
conventional headmount equipment prevents the expansion of the cranium during 
not only hot weather, but in response to the user expending physical energy. 
Similarly, conventional headmount equipment will not contract along with the 
cranium when the cranium cools during colder weather. Therefore, as the cranium 
cools and contracts the typical headmount loosens and allows the headmount 
equipment to move out of place. However, the full head embodiments, the half 
head embodiments, and the hood embodiments all serve to counteract these 
deleterious side effects caused by wearing conventional headmount equipment. 
For example, the pads in all the embodiments have some degree of compression 
set, and will expand or contract against the user's cranium as needed so as to 
ensure a tight fit of the inventive embodiments to the user's cranium. Similarly, 
because both the elastic straps and the hood are comprised of lycra, perforated 
neoprene or similar elastic materials, all will expand or contract in relation to the 
user's cranium so as to maintain a tight or snug fit without causing any pain or 
discomfort to the user. By eliminating the user's motivation for removing the 
headmount embodiments, the user will increase the amount of time they actually 
use the inventive headmount embodiments described herein. 

[00881 It will he appreciated by those of ordinary skill in the art of the 
present invention that it may comprise a variety of different components and/or 
configurations. Separate devices may be used to implement each function. 
According to such an embodiment of the invention, a combination of the hood 
embodiment and the half headmount embodiment may be configured to implement 
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the various aspects of the invention. Other components, configurations, or 
combinations thereof may also be used. 

[0089] The present invention has been described in reference to a 
headmount device for vision enhancing devices used by, for example, combat 
ground troops. However, the headmount embodiments disclosed herein can also 
be used for mounting other types of devices that aid the user in situations 
involving: ground support personnel; fixed wing aviation; rotary aircraft aviation; 
aviation ground support personnel; utility vehicle transport; armor vehicle 
transport; security/military police; law enforcement and SWAT operations; 
devices used by sportsmen, boaters and commercial fisherman including 
navigational and fish finding devices; commercial maintenance; devices used in 
virtual reality entertainment and virtual reality training; as well as by surgeons 
using microscopic lenses or surgical positioning equipment. 

[0090] These and other embodiments and uses of the invention will be 
apparent to those skilled in the art from consideration of the specification and 
practice of the invention disclosed herein. The specification and examples should 
be considered exemplary only. 
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